Abstract. Our main result states that given a finitely generated subgroup G of Aut(CP (2)), there is an algebraic foliation F on a complex projective 3-manifold M 3 with a bundle structure over CP (1) and fiber CP (2), such that F is transverse to almost every fiber of the bundle and with global holonomy conjugate to G.
Introduction
Foliations transverse to fibrations are among the simplest (constructive) examples of foliated manifolds, once regarded as suspensions of groups of diffeomorphisms (see [1] and [2] ). Thus one expects to perform a nice study of them in the global theoretic aspect. In the complex algebraic setting, foliations usually exhibit singularities so this possibility cannot be excluded. Very representative examples of either situation are given by the class of Riccati foliations (see [5] ) in dimension two. A very interesting study is performed in [7] and a complete reference on the two dimensional case is [6] . In this paper we study one-dimensional holomorphic foliations with singularities which are transverse to a given holomorphic fibration outside a certain subset called the exceptional set. Let us first recall the classical notion. Let η = (E, π, B, F ) be a fibre bundle with total space E, fiber F , basis B and projection π : E → B. A foliation F on E is transverse to η if:
(1) for each p ∈ E, the leaf L p of F with p ∈ L p is transverse to the fiber π −1 (q), q = π(p);
(2) dim(F) + dim(F ) = dim(E); and (3) for each leaf L of F, the restriction π| L : L → B is a covering map. According to Ehresmann (see [2] ) if the fiber F is compact, then the conditions (1) and (2) already imply (3) . In the complex setting, all the objects above are holomorphic by hypothesis and several are the interesting frameworks (see [9] for the complex hyperbolic case and [8] for the codimension one case). Under the presence of singularities, a weaker notion must be introduced. We shall say that F is transverse to almost every fiber of the fibre bundle η if there is an analytic subset Λ(F) ⊂ E which is the union of fibers of η, such that the restriction F 0 of F to E 0 = E \ Λ is transverse to the natural subbundle η 0 of η having E 0 as total space. If Λ(F) is minimal with this property, then Λ(F) is called the exceptional set of F. By a Riccati foliation we mean a foliation F as above, for which the exceptional set Λ(F) is F-invariant. In particular, we shall consider the global holonomy of F as the global holonomy of the restriction F 0 on E 0 = E \ Λ(F). In the classical situation of Riccati foliations in C × C, the global holonomy is a finitely generated group of Möbius transformations, i.e., a finitely generated subgroup of P SL(2, C). In [5] the author proves that given a finitely generated subgroup G < P SL(2, C) there is a Riccati foliation in C × C for which the global holonomy is conjugated to G. In this work we consider the problem of synthesis of Riccati foliations on C × CP (2). Our main result below may apply to the study of (singular) projective foliations with homogeneous transverse structure (see [2] ) in codimension ≥ 2. There is an algebraic (Riccati ) foliation F on a complex projective 3-manifold M 3 , admitting a holomorphic fibre bundle structure η = (M 3 , π, C, CP (2)), over CP (2) with fiber C, with the following properties:
(1) F is transverse to almost every fiber of η.
The global holonomy of F is conjugate to the subgroup of Aut(CP (2)) generated by f 1 , . . . , f r .
Fixed points of automorphisms of CP (2)
The group of automorphisms of CP (n) is induced by the general linear group; that is, Aut(CP (n)) ∼ = PGL(n+1, C) (see [3] ), it identifies an isomorphism T : C n+1 → C n+1 with the biholomorphism of the complex projective space [T ] defined by: if r ⊂ C n+1 is a complex line containing 0 ∈ C n+1 , then s = T (r) is a complex line containing 0 ∈ C n+1 and we consider [T ] :
Aiming the study of Riccati foliations on C×CP (2) through the global holonomy we perform the classification of holomorphic diffeomorphisms of CP (2) by the set of fixed points. Indeed, we use the Jordan canonical forms to obtain the following. In particular, f is conjugate in Aut(CP (2)) to a map g ∈ Aut(CP (2)) of the form, 
Construction of foliations, proof of the Synthesis theorem
In this section we prove Theorem 1.1. We proceed as in [5] ; nevertheless, some differences and difficulties arise. 
. . , r} we take α j : [0, 1] → C to be simple curves such that: 
be a set and let γ = ∂U be a simple curve. Let T be a tubular neighborhood of γ and let
, and for each j ∈ {0, 1, . . . , r} we consider affine
We take in each set of the form A k × CP (2), V × CP (2) and D j × CP (2) a local model of foliation and glue them together. The local models are as follows:
(1) In A k × CP (2) we consider the horizontal foliation whose leaves are of the form
we consider the horizontal foliation whose leaves are of the
2 we consider the singular holomorphic foliation F j induced by the vector field X j in D j × C 2 for every j ∈ {0, 1, . . . , r}. In fact, for each j ∈ {0, 1, . . . , r} we consider f j the global holonomy of 
are different.
• In case (c) or case (d), we consider the singular holomorphic foliation F j on D j × C 2 given by the vector field
Claim 3.1. The holonomy transformation of F j associated to Σ j and γ j is of the form (
2 , a local transverse section, and
On the other hand, by equation (3.1) we have
so we obtain
and we have 
. Therefore the holonomy is the biholomorphism f : Σ j → Σ j defined by
and this proves the claim.
• In case (e), we consider the foliation
Claim 3.2. The holonomy transformation of F j associated to Σ j and γ j is of the following form (y j , z j ) → (y j +νz j , z j ), where the vector field X j is given by equation (3.2).
In fact, suppose γ j (θ) = (x
2 be a local transverse section and q = (x
On the other hand, by equation (3.2) we have
• In case (b), we consider the singular foliation
be a curve where 0 < ρ j < ρ.
Claim 3.3. The holonomy transformation of F j associated to Σ j and γ j is of the form (y j , z j ) → (μy j + νz j , μz j ) where F j is induced by X j given by (3.3).
In fact, let Σ j = {x 0 j + ρ j } × C 2 be a local transverse section and let
) be the lifting of γ j by π 1 with base point q. Therefore
. On the other hand, by equation (3.3) we have 
• In case (a), we consider the foliation
Claim 3.4. The holonomy transformation of F j associated to Σ j and γ j is of the form (y j , z j ) → (y j + μz j , z j + μ).
2 be a local transverse section and let
. On the other hand, by equation (3.4) we have
Observe that the solution of
that is,
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Therefore the holonomy is the biholomorphism f :
and this proves the claim. Let us glue together the foliation on A j × C 2 and the foliations on D j × C 2 . First we consider the coordinate systems (x, y j , z j ) ∈ D j × CP (2) and (x, y j , z j ) ∈ A j × CP (2). Suppose f j is of type P3 or SL1; then we are in case (c) or case (d).
Observe that A j ∩ D j is simply connected and x 0 j ∈ A j ∩ D j , and then we consider the coordinate system (x,
Here log is the branch of the logarithm in C \ {x + √ −1y; x ≤ 0} such that log(1) = 0. Observe that
Notice that (3.6) is equivalent to identifying (x, y j , z j ) with (x, y j , z j ) and then, with (3.6) we are gluing together plaques of the horizontal foliation
Observe that this identification sends the fiber {x
, and the holonomy of the curve
with respect to the foliation obtained by gluing together the F j and F j is of the form ( y j , z j ) → (λ j y j , λ j z j ). Let us call this foliation F j also. By analogy with these ideas, if f j is of type P 1SL1, then we are in case (e) and we consider the coordinate system (x,
log(
The leaves of the foliation
Notice that (3.8) is equivalent to identify (x, y j , z j ) with (x, y j , z j ). And on the one hand, if f j is of type P2, we are in case (b) and we change the identifications (3.5) and (3.6) by (3.10) i.e.,
log( (3.12) i.e.,
and we repeat these ideas. On the other hand, if f j is of type P1 we are in case (a) and the identifications are (3.14) i.e.,
log( i.e.,
log( 
